
 

Aging process of elastic polymers: Relaxation
leads to lower elasticity
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Bended actin/fascin bundles indicate stress, incorporated when the network
formed. As relaxations over time gradually diminish these tensions, their
contribution to the network's elasticity disappears. (length of the bar: 2 µm)
Credit: Picture: TUM

As they age many materials exhibit changes in their properties. Although
such phenomena crop up in many domains, the underlying processes are
oftentimes not fully understood. Particularly interesting in this context
are polymer materials found in plastics and in biological systems. A
group led by physicists from the Technische Universitaet Muenchen has
developed a model system casting light on essential aspects of these
processes. The March issue of Nature Materials presents their results.
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Many materials, when observed over a sufficiently long period of time,
show changes in their mechanical properties. The exact course of these
developments depends on the underlying microscopic mechanisms.
However, the microscopic structure and the complexity of the systems
make direct observation extremely difficult.

That is why a team led by Professor Andreas Bausch from the Chair of 
Cellular Biophysics resorted to a model system that can be precisely
controlled using actin filaments, a biopolymer that, among other things,
is responsible for muscle contractions in the human body. Together with
the crosslinking molecule fascin, actin filaments build an interconnected
network whose elasticity decreases with increasing age. Deploying a
wide-ranging combination of experimental techniques, the researchers
have now managed to cast light on the source of these changes.

As the study published in Nature Materials shows, microscopic
relaxation processes are the source of the macroscopic changes in the
polymer network properties. During the formation of the network
internal tensions build up. Because the linking points in the network are
not of permanent nature, but rather open and close at random intervals,
these tensions gradually diminish. Over a period of ten hours the
elasticity drops to about a fifth of the initial value and then remains
stable.

"Crosslinked and bundled actin filaments build networks that are
essential for the stability of living cells," says Andreas Bausch, head of
the Chair of Cellular Biophysics at the TU Muenchen and member of
the Excellence Cluster Nanoinitiative Munich (NIM). "By understanding
the microscopic causes for the incredible mutability of the cytoskeleton,
we are laying the foundations to advance the development of other
polymer materials, as well."

  More information: Slow dynamics and internal stress relaxation in

2/3

https://phys.org/tags/materials/
https://phys.org/tags/microscopic+structure/
https://phys.org/tags/cellular+biophysics/
https://phys.org/tags/biopolymer/
https://phys.org/tags/nature+materials/
https://phys.org/tags/actin+filaments/


 

bundled cytoskeletal networks, O. Lieleg, J. Kayser, G. Brambilla, L.
Cipelletti and A. R. Bausch, Nature Materials, 10, 236-242 (2011) 
DOI:10.1038/NMAT2939

Provided by Technische Universitaet Muenchen

Citation: Aging process of elastic polymers: Relaxation leads to lower elasticity (2011, March 1)
retrieved 9 April 2024 from https://phys.org/news/2011-03-aging-elastic-polymers-elasticity.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1038/NMAT2939
https://phys.org/news/2011-03-aging-elastic-polymers-elasticity.html
http://www.tcpdf.org

